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Objectives: Studies of the prevalence and risk factors for behavioral and psychological symptoms of dementia (BPSD)
have primarily been conducted in nursing home and clinic populations. Few population-based studies have been conducted
in community-living persons with dementia.
Methods: In this cross-sectional study, persons aged 65 and above who were living in the community were screened for de-
mentia with the Chinese version of Mini-Mental State Examination (CMMSE) and Ability of Daily Living (ADL-14) scale.
Participants with a diagnosis of dementia according to DSM-IV criteria made by trained neuropsychiatrists s were with the
Neuropsychiatric Inventory assessed for BPSD by informant interview.
Results: Among 1271 persons with dementia, 50.1% had at least one BPSD. Sleep disturbance was the most common
symptom (21.9%), followed by irritability (19.6%), and apathy (15.7%). About 40% (N ¼ 501) of these problems were
clinically significant (NPI score > 4). The NPI score was significantly associated with the CMMSE score, ADL score and
education.
Conclusion: BPSD are common among community living Chinese people with dementia, but the relatively lower preva-
lence rate and different pattern of symptoms from those reported in the USA, UK and Japan suggest the possible influence
of cultural background and psychosocial environment.
Keywords: dementia; BPSD; prevalence
Introduction
Patients with dementia are typically observed to exhibit
disruptive behaviors and distressing symptoms such as
physical and verbal aggression, wandering, agitation, sex-
ual disinhibition, aberrant motor behavior, delusions, de-
pression, anxiety, apathy and hallucinations. Behavioral
and psychological symptoms of dementia (BPSD) pose
enormous burdens of care, but remain poorly understood
(Balestevi, Grossman, & Grossman, 2000; Visser et al.,
2008).
BPSD cause distress to older people with dementia,
their families and care staff (Visser et al., 2008). There
are limited effective treatments for these behaviors and
older people exhibiting BPSD are frequently prescribed
psychotropic medications to reduce the behaviors
(Snowden, Day, & Baker, 2005). Aged care staff typi-
cally possess only limited knowledge about PBSD and
how to address the symptoms (Brodaty, Draper, & Low,
2003). These problems in handling BPSD are likely to be
even greater within the community, where the family
frequently has the main responsibility for managing
the BPSD of their relatives. To obtain a greater
understanding of the extent of this issue, it is important to
obtain information on the prevalence of BPSD in the
community.
Studies of the prevalence and risk factors for BPSD
have commonly focused on obtaining a better understand-
ing of whether they are manifestations of a common neu-
rodegenerative process, symptoms representing distinct
subtypes of dementia, or determined by cultural and envi-
ronmental factors. Many studies have reported BPSD
prevalence and their correlates in nursing home popula-
tions or clinical populations from specialty clinics or re-
search centers (Lyketsos et al., 2002). However, referral
bias and the use of different populations as well as assess-
ment methods lead to wide differences in BPSD preva-
lence and characteristics (Ikeda et al., 2004; Lyketsos
et al., 2002; Lyketsos et al., 2000; Savva et al., 2009).
Few studies have described the community prevalence
and correlates of BPSD.
The present study aimed to determine the prevalence
and correlates of mental and behavioral disturbances asso-
ciated with dementia among Chinese living at home in the
community.
*Corresponding author. Email: marita.mccabe@deakin.edu.au
 2013 Taylor & Francis
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Methods
Participants
This cross-sectional study of BPSD prevalence was con-
ducted on persons with a diagnosis of dementia who had
been identified in a population-based survey of dementia
in community-living elderly people in Shanghai. The pop-
ulation survey was conducted on all elderly persons aged
65 years and older who were residing at home in three dis-
tricts of Shanghai (Changning, Minhang and Jiading)
from 1 March 2008 to 1 June 2008.
Materials and procedure
Ethics approval for the current study was obtained from
the Institutional Human Ethics Committee. The first stage
of the procedure involved screening participants for possi-
ble cases of dementia. The second stage involved the diag-
nosis of dementia and assessment of BPSD. Before the
screening interview, written informed consent was
obtained from all participants (or relatives when neces-
sary), with a full explanation of the procedures. Inclusion
criteria included that participants were  65 years of age,
were willing to be interviewed and provided written in-
formed consent by themselves or by family members. Ex-
clusion criteria included: patients with reports of severe
heart disease, hepatic disease, kidney disease or other se-
vere medical illnesses.
Screening interview (phase I)
The screening interview was performed by a neuropsychi-
atrist and consisted of a semi-structured questionnaire (de-
mographic data, education, occupation, etc), followed by
the Chinese version of the Mini-Mental State Examination
(MMSE) (Katzman et al., 1988), and a questionnaire
assessing the participant’s ability to perform 14 items of
daily living activities (ADL-14) (Zhang, 1998). Further
clinical evaluation was based on the participant’s assess-
ment scores in relation to appropriate cut-offs for the
MMSE based on education levels. These were <18 for il-
literate adults, <21 for elementary school level and <24
for middle and above school level.
Diagnosis of dementia and assessment of BPSD
(phase II)
The diagnosis of dementia was established according to
DSM-IV criteria (American Psychiatric Association,
1994). A final diagnosis was made based on a combina-
tion of information obtained from a semi-structured inter-
view of the participant’s medical history and a standard
physical, neurological and psychiatric examination.
The Neuropsychiatric Inventory (NPI), a widely ac-
cepted comprehensive measure of neuropsychiatric
symptoms associated with dementia (Cummings, 1997),
was administered by trained nurses to informants of par-
ticipants with dementia. In a fully structured interview,
informants were asked to report whether the participant
experienced symptoms or exhibited the following
behaviors during the past month: delusions, hallucina-
tions, agitation, depression, anxiety, euphoria/elation,
apathy/indifference, disinhibition, irritability/lability, ab-
errant motor behavior (wandering or pacing), sleep dis-
turbance or eating disturbances. For those who indicated
positive responses to the screening questions, additional
scripted questions explored the behavioral domain and
identified specific features of the behavioral disturbance.
BPSDs were rated by asking the informant about the
frequency of the behaviors on a 4-point scale from 1
(occasionally) to 4 (very frequently, more than once a
day), and the severity of the behavior on a 3-point scale
(mild, moderate or severe). The NPI score for each do-
main was the product of the frequency and severity
subscores, ranging from 1 point to 12 points. The total
NPI rating was the sum of the ratings on each of the
individual domains.
Results
Demographic data
Of the 15,158 residents aged 65 years and older contacted
consecutively in the survey districts, 1216 refused and
13,942 (response rate 91.9%) participated in the screening
examination. Of those who consented, 1271 participants
fulfilled the diagnostic criteria for dementia and were
assessed for BPSD. The demographic characteristics of
the participants are shown in Table 1.
Behavioral and psychiatric symptoms of dementia
In total, 637 (50.1%) participants experienced at least one
BPSD. The most common symptoms were sleep distur-
bance (21.9%), irritability (19.6%), apathy (15.7%), de-
pression/ dysthymia (14.4%) and aberrant motor behavior
(14.2%). The most frequent clinically significant symp-
toms (disturbance score  4) were sleep disturbance
(15.6%), followed by apathy (11.9%) and aberrant motor
behavior (11.1%) (Table 2).
NPI total score and age
The NPI total scores were not different between different
age groups (x2 ¼ 9.02, p ¼ 0.06) (Table 3).
Table 1. Demographic characteristics of participants (N ¼
1271).
No. or mean % or SD Range
Gender
Male 428 33.7%
Female 843 66.3%
Education
No schooling 670 52.7%
Elementary school 258 20.3%
Middle school and above 343 27.0%
Age 80.9 6.3 65–99
Education years 3.9 5.2 0–17
MMSE 16.5 6.3 0–24
ADL 23.3 12.7 20–56
Aging & Mental Health 749
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Correlates of NPI total score
We explored the relationship between NPI total score and
correlates in multiple regression analyses. NPI total score
showed a significant positive association with the ADL
score and years of education, and a negative association
with the MMSE score (Table 4). Age and sex were not
found to be significantly associated with NPI score in this
analysis.
Discussion
The results of our study showed that BPSDs were com-
mon among community dwelling elderly persons who had
dementia. Fifty percent of participants had one or more
BPSDs behavioral and psychological symptoms. The
most common symptoms in order of frequency were sleep
disturbance, irritability, apathy, depression and aberrant
motor behavior.
The results of our study are comparable with findings
from several population-based studies, which used the
NPI to assess BPSD. The Cache County study (Lyketsos
et al., 2000) reported a prevalence rate of any BPSD of
61%. Apathy (27%), depression (24%) and agitation
(24%) were the most common symptoms (Lyketsos et al.,
2000). In the Cardiovascular Health Study (Lyketsos
et al., 2002), 75% of dementia participants exhibited a
neuropsychiatric symptom and the most frequent distur-
bances were apathy (36%), depression (32%) and agita-
tion/aggression (30%) (Lyketsos et al., 2000). In the
Nakayama Study of community-living Japanese with
dementia (N ¼ 60), a higher prevalence of BPSD (88%)
was reported, possibly due to a stricter method of assess-
ment and the smaller sample size (Ikeda et al., 2004).
Similar to the Cache County Study, apathy (56.7%), fol-
lowed by agitation (35%), aberrant motor behavior
(31.7%) and irritability (31.7%) were the most common
Table 2. Distribution of NPI scores and symptoms in dementia patients.
NPI score
Item 0 1–3 4 or above Positive
Delusions 1154 (90.8) 37 (2.9) 80 (6.3) 117 (9.2)
Hallucinations 1175 (92.4) 26 (2.0) 70 (5.5) 96 (7.6)
Agitation 1163 (91.5) 61 (4.8) 47 (3.7) 108 (8.5)
Depression/dysthymia 1088 (85.6) 93 (7.3) 90 (7.1) 183 (14.4)
Anxiety 1115 (87.7) 66 (5.2) 90 (7.1) 155 (12.2)
Elation/euphoria 1205 (94.8) 20 (1.6) 46 (3.6) 66 (5.2)
Apathy 1071 (84.3) 49 (3.9) 151 (11.9) 200 (15.7)
Disinhibition 1254 (98.7) 7 (0.5) 10 (0.8) 17 (1.3)
Irritability 1022 (80.4) 116 (9.1) 133 (10.5) 249 (19.6)
Aberrant motor behavior 1091 (85.8) 39 (3.1) 141 (11.1) 180 (14.2)
Sleep disturbance 993 (78.1) 80 (6.3) 198 (15.6) 278 (21.9)
Eating 1153 (90.7) 34 (2.7) 84 (6.6) 118 (9.3)
Total 634 (49.9) 136 (10.7) 501 (39.4) 637 (50.1)
Note: Figures shown are numbers and percentages.
Table 3. NPI total score in different age groups.
NPI total score
Age 0 1–3 4 Total x2 P
65–74 120 (9.4%) 26 (2.0%) 73 (5.7%) 219 (17.2%) 9.02 0.06
75–84 349 (27.5%) 64 (5.0%) 269 (21.2%) 682 (53.7%)
85 165 (13.0%) 46 (3.6%) 159 (12.5%) 370 (29.1%)
Total 634 (49.9%) 136 (10.7%) 501 (39.4%) 1271 (100.0%)
Table 4. Regression analysis of NPI total score and MMSE, ADL and education.
Unstandardized
coefficients B std. error
Standardized
coefficients beta T P
Constant 6.15 1.92 3.20 0.001
ADL-14 0.24 0.04 0.22 5.66 0.001
MMSE 0.48 0.09 0.24 5.64 0.001
Years of education 0.26 0.11 0.08 2.30 0.022
Age 0.21 0.11 0.10 1.60 0.08
Sex 0.22 0.10 0.05 1.24 0.12
Note: Higher score on ADL-14 denotes greater functional disability.
750 X. Haibo et al.
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symptoms. These findings contrast sharply with the rela-
tively lower prevalence and the differing pattern of
BPSD, in the current study, particularly the predominance
of sleep disturbances. Differences in the level of cognitive
impairment and possibly dementia subtypes may account
for some of these differences. However, differing cultural
influences on the interpretation and reporting of symptoms
and psychosocial environments of care may also play a
part in explaining the differences across study populations
(Shah, Ellanchenny, & Suh, 2004; Wu, Low, Xiao, & Bro-
daty, 2009; Zuidema, Koopmans, & Verhey, 2007). China
is a collective society, with a high level of taboo around
mental illness (Wu et al.), and so the level of reporting of
externalizing BPSDs may have been under-reported, and
of internalizing BPSDs may have been over-reported.
These factors should be investigated in future studies.
These results can also be contrasted with those found
from the Cognitive Function and Ageing Study in UK
(Savva et al., 2009), in which BPSD were reported to
affect nearly all people with dementia. The most com-
mon symptoms were apathy (50%), sleep problems
(42%), irritability (29%), persecution (25%) and depres-
sion (20%). However, it should be noted that the study
used a different assessment method (Geriatric Mental
State Examination).
Our observed association of MMSE with NPI scores
from the regression analysis is consistent with the Cache
County Study, in which greater dementia severity was as-
sociated with increased presence of all BPSD included on
the 10-item NPI (except for depression). Mixed associa-
tions between BPSD and cognitive function were reported
in the Cognitive Function and Aging Study: wandering,
apathy, persecution and misidentifications were signifi-
cantly more frequent among those older people with low
MMSE scores. Irritability was more common among
those with higher functioning scores.
The association between NPI and ADL scores under-
scores the fact that the more frequent and severe the
BPSD among persons with dementia, the greater the bur-
den of care. Using a NPI cut-off score of 4 or more, clin-
ically significant levels of BPSDs were found in about
40% of participants with dementia. Thus, this community
population of persons with dementia, included 60% of
participants with a NPI score less than 4 points, which
would suggest that these old people could probably be
managed by their home caregivers. However, with the
aging of the population, it is likely that the number of
people exhibiting BPSD is likely to increase significantly
in China, as it has within other countries in the world.
This has implications for planning clinical and institu-
tional care for a growing number of persons with
dementia.
The prevalence and severity of BPSDs reported in the
paper are likely to be under-estimated, given that BPSD
were considered only over the previous month rather than
over a longer timeframe. Another limitation of this study
was the lack of assessment of dementia subtypes. This
study was based on a community sample in Shanghai.
Finding from other regions in China (e.g. smaller cities or
country area) may lead to different finding. There is some
evidence to suggest the predominance of specific BPSDs
or symptom clusters for AD, vascular, frontotemporal and
Lewy Bodies subtypes of dementia (Engelborghs et al.,
2005; Ikeda et al., 2004; Lyketsos et al., 2002; Lyketsos
et al., 2000).
BPSDs are common among older people with de-
mentia. However, the relatively lower prevalence and
differing pattern of BPSDs in Chinese older people sug-
gest that the cultural background and psychosocial envi-
ronment of participants may impact on the expression of
these symptoms. The investigation of tBPSD in cultur-
ally diverse populations should help in the development
of interventions to better predict and manage these dis-
turbing symptoms and disruptive behaviors in persons
with dementia.
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